Interrelation between the Theoretical Approach, Statistics and Practice in Emergency Cardiac Pathology  by Andrei, Catalina Liliana et al.
Procedia - Social and Behavioral Sciences 28 (2011) 374 – 378
1877-0428 © 2011 Published by Elsevier Ltd.
doi:10.1016/j.sbspro.2011.11.071
WCETR 2011 
Interrelation between the theoretical approach, statistics and practice 
in emergency cardiac pathology 
Catalina Liliana Andreia*, Crina Julieta Sinescua, Bogdan Oanceab, Andreea Iacobc 
a 8QLYHUVLW\RI0HGLFLQHDQG3KDUPDF\´&DURO'DYLOD´Bucharest, Romania, 
bNicolaeTitulescu University, Calea Vacaresti 185, sector 4, Bucharest Romania 
cThe Bucharest Academy of Economic Studies, Piata Romana no 6, sector 1, Bucharest, Romania 
 
Abstract 
Addressing emergency cardiac pathology is an area studied very little by students of the fourth year of study at the University of 
Medicine during the cardiology module. The aim of this study is to optimize the relationship between theoretical knowledge they 
obtain from the cardiology course and their application in the emergency room for urgent resolution of pathology. We used 
statistical methods for processing the database used in this study. We have also used direct interview method with the patient or 
his entourage, when vital status did not permit examination of the patient, investigation and therapeutic application of 
pharmacologic and nonpharmacologic measures in an emergency. The results were included in statistically processed data sets, 
individualized by characteristics of the type pursued. We also appreciated the speed, efficiency and accuracy of medical gestures 
performed in emergency conditions, in correlation with the theoretical information presented in class. 
Among the important conclusions we mention: the holding of solid theoretical knowledge offers safety and speed in addressing 
the practice of cardiac emergencies; for further development of personal research papers based on processed data, besides the 
theoretical knowledge acquired in courses is useful attending conferences and symposiums approaching the topic to be explored. 
© 2011 Published by Elsevier Ltd. 
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1. Introduction 
Cardiology course for undergraduate study at the University of Medicine "Carol Davila" Bucharest during the 
fourth year of study includes several courses on addressing emergency cardiovascular pathology. Since at the end of 
university studies graduates can practice general medicine and emergency medicine only if the achieved the 
bachelor's degree, we considered appropriate the organization of theoretical courses and practical internships that 
can build these types of services of medical insurance. To this end, in agreement with students, we chose the 
pathology of heart failure, acute cardiogenic pulmonary edema respectively. Heart failure is one of the major causes 
of mortality and morbidity, but also one of financial funds spending of public health systems (Andrei, 2010). The 
acute heart failure, pulmonary edema, is one of the most common emergency presentations of patients in the 
emergency room of hospitals (Ezekowitz, 2008). Hospital mortality of patients attending emergency departments 
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between 4% and 6.5% shows once again the importance of addressing this issue in emergency medicine (Lee, 2003). 
Among patients discharged after an episode of acute pulmonary edema, approximately 45% will repeat the visit to 
the emergency department within 6 months, the rate of re-hospitalization after such an episode being between 7 and 
16%, and mortality in the next year approximately 12% (Andrei, 2009) (Leslie, 2005). 
2. Methods 
This theme was made in the Cardiology Clinic of the Universitary Emergency Hospital “Bagdasar-Arseni", 
Bucharest, Romania. Students who participated were distributed in groups of five and assigned during the nine 
weeks of the cardiology module, one week in the hospital emergency room. We included in the study in the nine 
weeks of follow-up, 132 patients. The students have created for the analysis of cases, databases that included 
demographic, clinical, laboratory, management and prognosis of these patients, according to the guidelines of the 
European Society of Cardiology and accumulated experience in the clinic (Calin, 2007). 
To obtain these data, depending on the patient, we used the following methods: 
x direct interview with the patient; 
x interviews with people in the entourage of the patient’s; 
x interview with the ambulance doctor; 
x medical research of the documents that the patient had on him. 
The five students have distributed tasks in the working group to collect the necessary data, enter the databases 
created in order to examine the patient to indicate qualified medical personnel for investigation and treatment 
measures and able to run some of them. 
In terms of data collected from the patient were followed: 
x demographic characteristics - age and sex; 
x personal pathological history - history of heart failure, previous hospitalizations; 
x Possible etiologies of acute pulmonary edema - abnormal heart rhythm, coronary artery disease, hypertension, 
valvular diseases, diabetes mellitus; 
x precipitating factor - improper diet, smoking, acute infections, anemia, neoplastic diseases, acute renal failure, 
rhythm disturbances, blood pressure jump, coronarian aggravation of ischemic disease; 
x medication followed at home - ACE-inhibitors, diuretics, ARB, beta-blockers, calcium lockers, nitrates, digitalis, 
anticoagulants. 
Clinical examination data were: type of dyspnea, skin discoloration, pulmonary rales, signs of systemic 
congestion (edema, hepatomegaly, jugular vein distension). 
Laboratory data were: cardiac markers (troponin T or I, myoglobin, CK and CK-MB), NT-proBNP, hemoglobin, 
WBC, serum creatinine, electrolytes (K, Na), heart-lung X-ray, electrocardiogram, spontaneous oxygen saturation 
and oxygen under management, ± echocardiography. 
Further statistical processing was performed using SPSS. Variables were presented either quantitatively or 
percentage or derived such as average size. Subgroups of patients were compared using 2F test for qualitative 
variables and t-test test for quantitative variables. Logit univariate and multivariate regression analysis was made to 
identify the predictive factors of prognosis. Odd-ratio and 95% confidence interval were calculated for each variable 
(Jones, 2008). 
Students participated in the patient's medical care using gestures and practical skills acquired during the practical 
training conducted in the cardiology clinic. They also indicated nurse coordinator and doctor patient investigation 
methods and therapeutic methods as putting into practice the theoretical knowledge acquired in courses. They 
participated in the collection of blood samples, conducting electrocardiogram, monitoring patient's vital signs (blood 
pressure, heart rate, diuresis, oxygen saturation), oxygen masks were mounted, they followed the dynamics of 
biological samples collected, showed medicinal principles that must be taken, saying the international common 
name, dose, route and mode of administration and adverse reactions that must be followed. 
3. Results 
The results obtained by statistical methods were compared with those in the medical literature. Variables tracked 
and recorded in databases created by students showed the following results:  
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1. The mean age of enrolled patients was 69.7 years.  
2. Gender distribution was: 51.8% female and 48.2% men.  
3. History: known heart failure - 35.3%, coronary artery disease - 31.8% of hypertension - 71%, valvular disease 
- 25.3%, diabetes - 30.7% of atrial fibrillation - 24.7%.  
4. Precipitating factors: respiratory infections - 31.8%, acute coronary syndrome - 25.7%, tachyarrhythmias - 
12.3%, severe - 15.9%, uncompliance of restricted sodium intake - 69.7%, uncompliance of drug therapy - 
33.2%.  
5. Signs and symptoms: onset of symptoms less than 6 hours - 51.3%, cold extremities - 26.7%, orthopnea - 
76.9%, dyspnea at rest - 21.3%, peripheral edema - 34.7%, pulmonary rales - 89.4%, distended jugular veins - 
49.3% .  
6. Vital Signs: systolic blood pressure = 143.5 ± 38.5 mm Hg, HR = 135.3 ± 37.3 b / min, oxygen saturation 
spontaneous 75.3 ± 15.1%.  
7. Laboratory data: radiography heart lung: alveolar or interstitial oedema - 86%, troponin I / T - 24.3%, CK - 
MB - 17.3%, NT - proBNP> 5000 pg / ml - 27.3%, haemoglobinum <10 g / dl - 18.4 %, WBC> 10,000 / mmc 
- 27.3%, serum creatinine> 1.5 mg / dl - 6.3%, Na <135 mmol / l - 3.2%.  
8. Treatment at home: ACE - inhibitors - 67%, RBA - 12.3%, beta - blockers - 49.2%, antialdosterone 
antagonists - 34.6%, diuretics - 81%, digitalis - 44.1%, nitrates - 47.3%, calcium blockers - 21.2% , statines - 
19.3%.  
9. Hospital treatment: diuretics i.v. - 98.3%, ACE - inhibitors 34.5% and iv-po - 47.8%, digitalis i.v. - 37.1%, 
nitrates i.v. - 72.3% and TTS - 23.4%, clopidogrelum - 18.3%, ASA - 73.1% heparinum - 32.4%, oxygen by 
mask - 93.7%, CPAP - 12.3%, dopaminum - 10.7%, dobutaminum - 9.3%.  
10. The social status of the patients showed the following characteristics: 64.2% patients were living with their 
family (spouse or children); 29.9% patients were living alone; 11.1% patients had a special person for care, 
who doesn’t belong to their families; 53.4% patients were independent and 32.4% needed help for care but 
they hadn’t. 
 
4. Discussion 
The results and their comparation with those offered by international literature helped students to establish a 
correlation between theoretical data obtained from self-study courses and enriched by the work and highlighted the 
practice. One of the most important problems of patients with acute cardiogenic pulmonary edema in the emergency 
department is that each patient is an individual in terms of clinical manifestations, the panel paraclinical, risk factors 
and prognosis. The average age of the study group (69.7 years) relative old, sudden onset of symptoms (51.3% 
patients had onset within 6 hours before presentation) as well as impressive clinical panel (orthopnea, spontaneous 
oxygen saturation, lower systolic blood pressure, heart rate high) have clarified the practical size of the emergency 
cardio-vascular diseases. 
Students understood that this pathology may have fatal in the absence of medical intervention (diagnosis, 
treatment and monitoring) rapid and accurate in terms of medical knowledge. On the basis of this statement are 
associated comorbidities of patients studied, as well as complications that they can develop rapidly. 
To establish the correct diagnosis more quickly, students need not only medical but theoretical knowledge and 
the ability to communicate properly with the patient or his entourage in order to obtain more complete information 
on current medical situation and medical history. 
Working in groups by five students, coordinated by trained medical personnel (doctors and nurses) has clarified 
the current students, future doctors, such as medical emergencies can be solved only in teams where members have 
precise tasks and responsibilities. 
Given the possible evolution of acute cardiogenic pulmonary edema to respiratory and cardiac stop, the need to 
take rapid therapeutic decisions is important (Nieminen,2005, Nieminen,2006). For such quick but correct decisions 
students stressed the importance of accurate knowledge of the possible etiologies of acute cardiogenic pulmonary 
edema and therapeutic principles (pharmacological and nonpharmacological) indicated in such cases (Stewart, 
2002). 
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Since doctor's responsibility to provide more complete information about the patient's illness, current students 
need to know the type of data to be transmitted to another patient during the hospital stay. 
The patient should receive information about: 
x general information about the disease (definition, etiology, risk factor, triggers and precipitating factors, signs 
and symptoms, evolution and prognostic importance of regular medical checks and treatment); 
x treatment-related data (its importance, doses, method of administration, adverse effects ); 
x data related to diet and exercise (the type of diet, the importance of dietary compliance, tracking daily weight, 
adverse effects of non-compliance with diet, exercise type and level of license); 
x the importance and how to maintain regular contact with medical teams (visits, phone). 
Current students, future doctors, have emerged from this study data processing, the permanent increase in the 
level of medical training that they must have. This can be achieved by: 
x thorough knowledge of general medicine and medical specialties; 
x accurate knowledge of pharmacology (medication, indications and contraindications of medications, doses, side 
effects); 
x participation in continuing medical education hours (round tables, courses and medical conferences, public 
support personal papers); 
x permanent medical research (articles from the literature, international guidelines for management and treatment 
of different diseases, education and processing of medical databases, etc.). 
5. Conclusions 
The present study shows the importance of accumulation of theoretical knowledge for students, both during the 
courses taught, and by using self-study guides, practice management and pathology studies, articles and other 
publications of specialized international literature. 
Considering the practicality of future professions in which medicine university students are preparing this study 
once again underscores the importance of practical internships performed in specialized university clinics. To better 
inform students about the correct way in which they must form organizing roundtables and debate among groups of 
students who participated in carrying out internships are very useful. 
Since the dissemination of results obtained from such experiments require a thorough investigation of cases, the 
students of the medical university understood the importance of medical statistics and medical practice of using a 
appropriate statistical program. 
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